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aerated water was diminished, and its weight no longer balanced the weight
of the surrounding water at the foot of the rising main. Consequently flow
took place into the rising main, and the water level in the main was elevated.
By correctly proportioning the depth of submergence, and the volume of air
introduced, the aerated water was raised to any desired height. Considering
the conditions at the foot of the rising main, it is obvious that the pressure
due to the weight of mixture in the rising main must be practically equal to
the pressure of the water surrounding the foot-piece, consequently, other
things being equal, the greater the height to be lifted, the greater must be
the depth of immersion of the rising main. The great depth of immersion
necessary for high lifts sometimes proves a disadvantage, but in most of
the useful applications of the air-lift pumps this factor is of little con-
sequence. A valuable asset is the absence of mechanical parts in contact
with the water, the compressor may be lodged in a convenient building
and connected by a pipe to the bore-hole, and the whole process put in motion
by simply opening a tap. The device is not affected by sand, and is therefore
useful for clearing a bore-hole of sand, or in cases where sand cannot be
excluded. There are no suction difficulties, corrosive liquid is easily handled,
and with hot liquids the efficiency of the apparatus is very much improved
on account of the greater expansion of the air. The limitations of the air-
lift pump are that it cannot discharge into a long length of pipe, and it cannot
empty a tank. Other disadvantageous factors are that the presence of air
with the water promotes the corrosion and destruction of the rising main,
and sometimes causes deposits of salts; also, though the aeration of the
water and the sparkling appearance produced is sometimes considered ad-
vantageous, the large quantity of air passed through the water sometimes
increases its bacterial content.
Fig. 49 shows a diagrammatic view of an air-lift pump and several
varieties of foot-piece. There are a number of ways of piping the well—
the air pipe may be quite separate from the rising main, it may be arranged
down the centre of the main, or it may be disposed concentrically around
the rising main. The first method is the cheapest and is common practice;
the second method has the advantage that the air is cooled by the rising
water, and also the method permits of using the largest possible rising
main for a given bore-hole diameter, but an addition is made to the
frictional resistance of the main; while the thir.d method is discounted
by its greater cost.	! |
Experience seems to indicate that there is not much difference in the	»» j
behaviour of different varieties of foot-piece, provided that the air is reasonably
broken up on entering and if materials are used which are not subject to
rapid corrosion. Attempts to produce an injector effect at the mouth-piece
have shown a doubtful advantage.
As regards the design of air-lift pumps there is a lack of a simple com-
prehensive theory, and differences of opinion exist amongst authorities.
Practical data derived from actual experience is therefore the most valuable
guide in determining proportions. In this connection reference may be

